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CLAIMS 

1. Method for the modulation of a multicarrier signal with a density 
l/(vo.To)=2, formed by successive symbols, each comprising M samples to be 
transmitted and constituted by a set of 2M orthogonal carrier frequencies in the real 
sense, 

the interval between two neighboring carrier frequencies being equal to Vo and the 
interval between the times of tr£ nsmission of two consecutive symbols, or the symbol 
time, being equal to tq, 

each of said carrier frequencie; being modulated according to one and the same 
modulation prototype fiinction g t) with a truncation length of 2Lto, 
characterized in that it comprises, at each symbol time, the following steps: 

- the obtaining of a set of 2M complex coefficients representing data to be 
transmitted; 

- the computing of 2LM linear combinations from said 2M complex 
coefficients obtained, the [weighting coefficients used in these combinations 
representing said prototype function g(t), so as to obtain 2LM coefficients; 

- the summing of said 2LM coefficients weighted in the predetermined storage 
locations of a memory comprising 2LM storage locations representing 2L 
groups of M distinct partial sums, 

so as to gradually form, in s[aid storage locations, over a duration of 2Lto, M 
samples to be transmitted; 

- the transmission of said sambles to be transmitted. 

2. Method of modulation according to claim 1, characterized in that a sample 
to be transmitted at the instant jxo + kxyM, referenced s^+jm is written as follows: 

q = 0 



where: C^j to Cjm-i j are the 2M comple;\ coefficients generated between the instants 
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jxo and(j+l)To; 

a^q and p^, ^ are said weaghting coefficients 

3. Method of modulation according to claim 2, characterized in that: 

^k,q 0 for q as an odd parity number; 
Pk,q = 0 for q as an even parity number. 

4. Method of modulation according to claim 3, characterized in that:it 
comprises, for the generation of ^ symbol with an index j formed by M samples, the 
following steps: 

- the obtaining of 2M real iiiputs a^^ representing a source signal; 

- the pre-modulation of each of said real inputs producing 2M complex 
coefficients; 

- the reverse Fourier transform of said 2M complex coefficients producing 2M 
complex transformed coefficients Qj to C2M-1J; 

- for each of the M pairs (C^, ^(k+M)^) of said transformed coefficients, the 
computation of 2L weig ited coefficients, the weighing coefficients 
representing said prototype fij nction; 

- the addition of the result of € ach of said weighted 2LM values to the contents 
of the 2LM distinct memory zones so as to gradually build the samples to be 
transmitted constituting the symbols j, (j+1), (j+2L-l); 

- the sending of M samples corresponding to the M oldest contents of said 
memory zones and then the resetting of the contents of said M memory zones. 

5. Method of modulation according my of thg ^claim^ 1 te-4, characterized in 
that said steps are implemented at the rate Tq/M of the samples. 

6. Method of modulation accoraing to ^nv of - t be claim^ 1 characterized 
in that said transmission step is followid by a step for the updating of said memory 
locations comprising: 

- a physical shifting of the contents of each of said memory locations if the 
latter are elements of a shift register; or 



- an updating of the write 
latter are elements of a RAM 
7. Method of modulation 



and read addresses of said memory locations, if the 



iccording to 



:laim^ 1 4e-6*, characterized 



in that said coefficients representing data elements to be transmitted are obtained by 
5 the implementation of a mathematical transform comprising the following steps: 

- the appHcation of a real reverse Fourier transform; 

- the circular permutation jof the result of this reverse transform by M/2 
coefficients leftwards; 

- the multiplication of each of jsaid coefficients by i". 
10^ 8. Method of modulation adcording to-a^y^-of^hcrclaim^ 1 -te-?, characterized 

in that the signal centered on the ftpquency Mvq is written as follows: 

•^(0 = 2^ 2^«m,/i(-l) 1 ^ e ^git-nro) 
n 771=0 

9. Device for the modulation of a multicarrier signal with a density 
l/(vo.xo)=2, formed by successive symbols, each comprising M samples to be 
15 transmitted and constituted by a set] of 2M orthogonal carrier frequencies in the real 
sense, 

the interval between two neighboring carrier frequencies being equal to vq and the 
interval between the times of transmission of two consecutive symbols, or the symbol 
time, being equal to tq, 

20 each of said carrier frequencies being modulated according to one and the same 
modulation prototype fiinction g(t) w|th a truncation length of 2Lto, 
characterized in that it comprises: 

- means for the temporary storage of 2M groups of M partial sums 

- means for the weighting of 2M complex coefficients representing data 
25 elements to be transmitted | by weighting coefficients representing said 

prototype fiinction g(t) 

- means for the summing I of the weighted coefficients in respective 
predetermined memory locations of said temporary storage locations, 



25 



so as to gradually form said samples to be transmitted on a duration of TLx^. 



Modulation device ac 



10. 

comprises: 

- means of mathematica 
representing data elements 
following order (Qj, Cm+ij),. 

- 2LM-M simultaneous read/ 



cording to claim 9, characterized in that it 



transformation delivering said coefficients 
to be transmitted at the rate xJlM and in the 

^vrite RAM type memory locations; 
N complex multipliers working at the rate Nto/2LM, N being equal to 1,2, 
4,...or 2L. 

10 11. Method for the demodulation of a received signal corresponding to a 

transmitted multicarrier signal v^ith a density 1/(vo.to)=2, formed by successive 
symbols, each comprising M sampl 2S to be transmitted and constituted by a set of 2M 
orthogonal carrier frequencies in th^ real sense, 

the interval between two neighboring carrier frequencies being equal to vq and the 
15 interval between the times of transriission of two consecutive symbols, or the symbol 
time, being equal to tq, 

each of said carrier fi'equencies being modulated according to one and the same 

vith a truncation length of 2Lto, 
of 2M real data elements transmitted at a given 



modulation prototype function g(t) 
characterized in that an estimation 



20 symbol time is reconstituted by means of the following steps 



- the sampling of said signal 
M complex samples receivec^ 

- the storage of each of said 
location of an input memorj^ 



received at the sample frequency Tq/M, delivering 



M complex samples received in a predetermined 
comprising 2ML complex locations, in which 
there have been previously memorized (2L-1)M samples received during the 
21-1 previous symbol times; 

- the multiplication of the 2ML values contained in said input memory by 
coefficients representing said prototype function; 
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- temporal aliasing, by th(i summing up of 2M series of L results of 
multiplication, so as to obtaii 1 2M complex values; 

- the processing of said 2M ( Complex values to form said estimations of the 2M 
real data elements transmitted. 

12. A demodulation me mod according to claim 11, characterized in that 
the 2M complex values derived fri )m the temporal aliasing step between the instants 
(j+2L-1)T(, and (j+2L)To are writteri as follows: 



2i-l 



4 =0 

2L 



k,q ' k +{j-^(i)M 



where: 

rk'+o>q')M represents the sarr pie received at the instant k*To+(j+q*)X(/M; 
a'l^q and PV,q ^re said wei|;hting coefficients. 

13. Demodulation m(;thod according to any of ■ ^cr ^claim^ 11 a fld - 13 -, 
characterized in that 

^V,q' ^ 0 for q* as dn odd parity value; 
PVq' ~ ^ q' as £n even parity value, 

14. Method according to -anjrcrf+be claim^ 1 1 to 13 -/ characterized in that 
said processing step comprises XY e following steps 

the application of a ma thematical transformation that is the reverse of the 

modulation on said 2M complex values delivering 



md/or amplitude distortions due to the transmission 



one performed during the 
2M transformed values; 

- the correction of phase 
channel; 

- the extraction of the realbart of said transformed complex values. 
15. Demodulation method according to - any of tho claim^ 11 to 1 4> 
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)eing modulated according to one and the same 
with a truncation length of 2Lto, 



characterized in that said steps are implemented at the rate t^/M of the samples. 

16. Device for the demodulation of a received signal corresponding to a 
transmitted multicarrier signal with a density 1/(vo.To)=2, formed by successive 
symbols, each comprising M samp es to be transmitted and constituted by a set of 2M 
orthogonal carrier frequencies in tl: e real sense, 

the interval between two neighbo ing carrier frequencies being equal to vq and the 
interval between the times of transmission of two consecutive symbols, or the symbol 
time, being equal to Xo, 
each of said carrier frequencies 
modulation prototype function g(t) 
characterized in that it comprises: 

- means for the sampling of said received signal; 

- means for the temporiiry storage of the complex sample fiinctions 
comprising 2ML complex locations; 

- means for the multiplic ition of said memorized samples by weighting 
coefficients representing said prototype fimction; 

- temporal aliasing means summing up L weighting results so as to obtain 2M 
complex values; 

- means for the processing ( f said complex values delivering an estimation of 
2M real data elements transmitted at each symbol time. 

17. Demodulation device according to claim 16, characterized in that it 
comprises: 

- means of mathematical transformation that is the reverse of the 
transformation performed duing the modulation on said 2M complex values; 

- means for the correction of phase and/or amplitude distortions due to the 



transmission channel; 

- means for the extraction of 



le real part of said transformed complex values 



18. Demodulation device according to any of l th e claim^ 16 and 17* 
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characterized in that it comprises: 

- storage means comprising 2ML-M simultaneous write/read RAM type 
complex memory locations; 

- N complex multipliers working at the Nto/2LM rate, where N is equal to 1, 
2,4... or 2L; 

- means of mathema ical transformation working at the To/2M rate, whose 
inputs R„j to R^M-.j ari: read in the order (Roj, Rmj), (R,j, Rm+ij).- (Rm-ij, Rim- 

19. A filtering metnod delivering series of M complex output values at 
regular intervals from 2L seric s of 2M complex input values, 
said M complex values corresponding to a weighted sum of 2L of said complex input 
values to be processed, 
characterized in that it comprises the following steps for each series of complex input 



values: 



- the computation of 
coefficients obtained, 
complex or real filters 



2LM linear combinations from said 2M complex 
the weighting coefficients being derived from 2L 
pth a size M, 
so as to obtain 2LM coefficients; 

- the summing of eachjof the weighted values in a predetermined memory 
location out of a set of 2ML memory locations each containing a partial sum 
so as to gradually form I said output values in said memory locations on a 
period corresponding to tne reception of 2L series of complex input values. 



